Effects of wheat middlings and choice white
grease in diets on the growth performance,
carcass characteristics, and carcass fat quality







J. A. Barnes, J. M. DeRouchey, M. D. Tokach, R. D. Goodband,  





































































































































































Wheat	midds,%: 0 0 0 20 20 20 	 0 0 0 20 20 20
Ingredient																%	Fat,	%: 0 2.5 5 0 2.5 5   0 2.5 5 0 2.5 5
Corn 64.85 61.25 57.41 50.46 46.88 43.06   68.00 64.26 60.61 53.48 49.81 46.14
Soybean	meal,	46.5% 17.73 18.81 20.13 12.17 13.25 14.57   14.76 16.00 17.16 9.28 10.52 11.68
DDGS 15.00 15.00 15.00 15.00 15.00 15.00   15.00 15.00 15.00 15.00 15.00 15.00
Wheat	middlings --- --- --- 20.00 20.00 20.00   --- --- --- 20.00 20.00 20.00
Choice	white	grease --- 2.50 5.00 --- 2.50 5.00   --- 2.50 5.00 --- 2.50 5.00
Monocalcium	P,	21%	P 0.30 0.30 0.30 --- --- ---   0.30 0.30 0.30 --- --- ---
Limestone 1.08 1.08 1.08 1.23 1.22 1.20   1.00 1.00 0.98 1.15 1.13 1.13
Salt 0.35 0.35 0.35 0.35 0.35 0.35   0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.15 0.15 0.15 0.15 0.15 0.15   0.13 0.13 0.13 0.15 0.13 0.13
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15   0.13 0.13 0.13 0.15 0.13 0.13
L-lysine	HCl 0.31 0.32 0.33 0.39 0.40 0.40   0.29 0.30 0.30 0.37 0.37 0.38
L-threonine 0.03 0.03 0.05 0.05 0.06 0.06   0.01 0.01 0.03 0.04 0.04 0.05
Phyzyme	6002 0.06 0.06 0.06 0.06 0.06 0.06   0.04 0.04 0.04 0.04 0.04 0.04





















Wheat	midds,%: 0 0 0 20 20 20 	 0 0 0 20 20 20
Ingredient																%	Fat,	%: 0 2.5 5 0 2.5 5   0 2.5 5 0 2.5 5
SID	amino	acid	%3
Lysine 0.93	 0.96	 0.99	 0.91	 0.94	 0.97	   0.84	 0.87	 0.90	 0.82	 0.85	 0.88	
Isoleucine:lysine 66 65 65 62 62 61   67 66 66 63 63 62
Leucine:lysine 168 163 159 159 154 150   178 173 168 168 163 158
Methionine:lysine 30 29 28 29 29 28   31 30 30 31 30 29
Met	&	cys:lysine 61 59 58 61 59 58   64 62 61 64 63 61
Threonine:lysine 62 62 62 62 62 62   62 62 62 62 62 62
Tryptophan:lysine 17 17 17 17 17 17   17 17 17 17 17 17
Valine:lysine 78 76 75 77 75 74   81 79 78 79 78 77
SID	Lysine:ME/Mcal 2.78 2.78 2.78 2.78 2.78 2.78   2.51 2.51 2.51 2.51 2.51 2.51
ME,	kcal/lb 1,517 1,568 1,620 1,485 1,536 1,588   1,520 1,571 1,623 1,487 1,539 1,591
Total	lysine,	% 1.06	 1.10	 1.13	 1.03	 1.06	 1.10	   0.97	 1.00	 1.03	 0.94	 0.97	 1.00	
CP,	% 18.15 18.36 18.66 17.61 17.82 18.12   17.01 17.27 17.52 16.50 16.77 17.01
Ca,	% 0.55 0.55 0.55 0.55 0.55 0.55   0.51 0.51 0.51 0.51 0.51 0.51
P,	% 0.47 0.47 0.47 0.52 0.52 0.51   0.46 0.46 0.46 0.51 0.50 0.50






















Wheat	midds,%: 0 0 0 20 20 20 	 0 0 0 20 20 20
Ingredient																%	Fat,	%: 0 2.5 5 0 2.5 5   0 2.5 5 0 2.5 5
Corn 70.82 67.30 63.74 56.42 52.94 49.30   73.61 70.20 66.77 59.10 55.66 52.11
Soybean	meal,	46.5% 12.04 13.04 14.12 6.51 7.48 8.60   9.35 10.27 11.19 3.95 4.87 5.91
DDGS 15.00 15.00 15.00 15.00 15.00 15.00   15.00 15.00 15.00 15.00 15.00 15.00
Wheat	middlings --- --- --- 20.00 20.00 20.00   --- --- --- 20.00 20.00 20.00
Choice	white	grease --- 2.50 5.00 ---	 2.50 5.00   --- 2.50 5.00 	--- 2.50 5.00
Monocalcium	P,	21%	P 0.30 0.30 0.30 	--- ---	 ---	   0.30 0.30 0.30 	--- ---	 ---	
Limestone 1.00 1.00 0.98 1.13 1.13 1.13   0.98 0.95 0.95 1.10 1.10 1.10
Salt 0.35 0.35 0.35 0.35 0.35 0.35   0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.10 0.10 0.10 0.10 0.10 0.10   0.08 0.08 0.08 0.08 0.08 0.08
Trace	mineral	premix 0.10 0.10 0.10 0.10 0.10 0.10   0.08 0.08 0.08 0.08 0.08 0.08
Lysine	HCl 0.27 0.27 0.28 0.35 0.35 0.36   0.25 0.25 0.26 0.32 0.33 0.33
L-threonine 0.01 0.02 0.02 0.03 0.04 0.05   ---	 0.01 0.01 0.02 0.03 0.04
Phyzyme	6002 0.02 0.02 0.02 0.02 0.02 0.02   0.02 0.02 0.02 0.02 0.02 0.02




















Wheat	midds,%: 0 0 0 20 20 20 	 0 0 0 20 20 20
Ingredient																%	Fat,	%: 0 2.5 5 0 2.5 5   0 2.5 5 0 2.5 5
Caluclated	analysis
SID	amino	acids,	%3   
Lysine 0.75	 0.78	 0.80	 0.74	 0.76	 0.79	   0.67	 0.69	 0.71	 0.65	 0.68	 0.70	
Isoleucine:lysine 69 68 67 64 64 63   71 70 69 66 65 65
Leucine:lysine 191 184 179 179 174 168   205 198 192 193 186 180
Methionine:lysine 33 32 31 33 32 31   35 34 33 35 34 33
Met	&	cys:lysine 68 66 64 68 66 65   73 71 69 74 71 69
Threonine:lysine 64 64 64 64 64 64   65 65 65 65 65 65
Tryptophan:lysine 17.0 17.0 17.0 17.0 17.0 17.0   17.0 17.0 17.0 17.0 17.0 17.0
Valine:lysine 84 82 81 82 81 79   88 86 84 87 84 83
SID3	Lysine:ME/Mcal 2.24 2.24 2.24 2.24 2.24 2.24   1.99 1.99 1.99 1.99 1.99 1.99
ME,	kcal/lb 1,521 1,573 1,624 1,489 1,541 1,592   1,523 1,575 1,626 1,491 1,542 1,594
Total	lysine,	% 0.87	 0.90	 0.93	 0.85	 0.87	 0.90	   0.78	 0.81	 0.83	 0.76	 0.78	 0.80	
CP,	% 15.96 16.14 16.34 15.44 15.60 15.82   14.92 15.07 15.21 14.44 14.59 14.78
Ca,	% 0.50 0.50 0.50 0.50 0.50 0.50   0.48 0.48 0.48 0.48 0.48 0.48
P,	% 0.45 0.45 0.45 0.50 0.49 0.49   0.44 0.44 0.43 0.49 0.48 0.48




















	Wheat	midds,%: 0 0 0 20 20 20
Bulk	density,	lb/bu4						Fat,%: 0 2.5 5 0 2.5 5
Phase	1	 48.0 46.5 46.5 42.5 40.5 40.1
Phase	2 47.7 46.2 46.2 39.4 39.1 38.8
Phase	3 47.9 47.9 47.9 38.8 38.2 38.0









  0%	Wheat	Midds   20%	Wheat	Midds Probability,	P <
Item 0%	Fat 2.5%	Fat 5%	Fat   0%	Fat 2.5%	Fat 5%	Fat SEM Fat	×	Midds
Initial	wt,	lb 93.2 93.4 93.3   93.2 93.3 93.3 2.87 1.00
D	0	to	87                
ADG,	lb 2.32 2.31 2.39   2.18 2.17 2.30 0.029 0.63
ADFI,	lb 6.75 6.67 6.70   6.77 6.54 6.61 0.102 0.75
F/G 2.91 2.89 2.80   3.11 3.02 2.88 0.034 0.24
Final	wt,	lb 295.1 298.0 301.7   282.7 284.2 292.8 4.75 0.90
Carcass	characteristics3            
Carcass	yield,	%4 73.3 73.9 73.4   72.8 72.9 72.8 0.41 0.82
HCW,	lb 216.2 220.2 221.5   205.8 207.2 213.1 3.96 0.84
Backfat	depth,	in3 0.84 0.90 	0.88 0.79 0.80 0.86 0.03 0.35
Loin	depth,	in3 2.58 2.52 2.53   2.43 2.40 2.48 0.03 0.14
Lean,	%3 52.8 51.9 52.0 53.0 52.7 52.2 0.34 0.70
Jowl	iodine	value 71.6 72.4 72.3 72.3 73.7 75.1 0.34 0.12
Economics5
Feed	cost/pig,	$ 48.62 53.61 58.56 43.91 50.61 53.95 0.704 0.41
Feed	cost/lb	gain,	$ 0.28 0.31 0.34 0.26 0.28 0.31 0.006 0.54
Total	revenue,	$/pig6 162.1 165.1 166.1 154.3 	155.4 159.8 2.970 0.84































Item 0 20 0 2.5 5 Midds Fat Linear Quadratic
Initial	wt,	lb 93.3 93.2 93.2 93.3 93.3 1.66 2.03 0.98 1.00 0.98 0.98
Day	0	to	87
ADG,	lb 2.34 2.21 2.25 2.24 2.34 0.029 0.020 <0.001 0.002 0.004 0.03
ADFI,	lb 6.71 6.64 6.76 6.61 6.65 0.102 0.102 0.40 0.31 0.30 0.27
F/G 2.87 3.00 3.01 2.95 2.84 0.034 0.423 <0.001 <0.001 <0.001 0.36
Final	wt,	lb 298.3 286.6 288.9 291.1 297.2 3.36 4.75 0.01 0.21 0.09 0.64
Carcass	characteristics2
Carcass	yield,	%3 73.5 72.8 73.0 73.4 73.1 0.24 0.41 0.04 0.68 0.86 0.39
HCW,	lb 219.3 208.7 211.0 213.7 217.3 3.96 0.24 0.003 0.29 0.12 0.89
Lean,	%4 52.5 52.4 52.8 52.3 52.3 0.17 0.20 0.74 0.16 0.10 0.35
Back	fat,	in4 0.87 0.82 0.81 0.85 0.87 0.02 0.02 0.04 0.16 0.06 0.77
Loin	depth,	in4 2.54 2.44 2.50 2.46 2.51 0.02 0.47 <0.001 0.22 1.00 0.08
Jowl	iodine	value 72.1 74.2 72.7 73.1 73.7 0.02 0.24 <0.001 0.37 0.005 0.66
Economics5
Feed	cost/pig,	$ 53.60 49.49 46.26 52.11 56.25 0.406 0.498 <0.001 <0.001 <0.001 0.17
Feed	cost/lb	gain,	$ 0.31 0.28 0.27 0.30 0.32 0.003 0.004 <0.001 <0.001 <0.001 0.54
Total	revenue,	$/pig6 164.45 156.52 158.23 160.24 162.98 1.715 2.100 0.003 0.29 0.12 0.89
IOFC7 110.86 107.04 111.97 108.14 106.73 1.728 2.117 0.13 0.21 0.09 0.64
1	288	pigs	(TR4	×	1050,	initial	BW=	93.3	lb)	were	used	in	an	84-d	study.
2Includes	pigs	that	died,	were	culled,	and	were	pulled	off	test	during	the	experiment.
3	Percentage	yield	was	calculated	by	dividing	HCW	by	live	weight	obtained	before	transport	to	the	packing	plant.
4	Carcass	characteristics	other	than	yield	and	iodine	value	were	adjusted	by	using	hot	carcass	weight	as	a	covariate.
5	Diet	cost	was	based	on	corn	at	$3.50/bu;	46.5%	soybean	meal	at	$30.0/ton;	DDGS	at	$120/ton;	wheat	middlings	at	$100/ton	and	CWG	at	$30.0/cwt.
6	Value	was	determined	by	using	a	base	carcass	price	of	$75.00/cwt.
7	Income	over	feed	cost	=	value	of	pig	-	feed	costs	during	trial	period.
